Differences in binding of glucocorticoid receptor to DNA in steroid-resistant asthma.
Although glucocorticosteroids are a very effective treatment for asthma and other chronic inflammatory diseases, a small proportion of patients are resistant to their therapeutic effects. The molecular mechanism for this steroid resistance is unclear. Steroid resistance cannot be explained by pharmacokinetic mechanisms, by a defect in the binding of steroids to glucocorticoid receptors, nor by defective nuclear translocation of this receptor, thereby suggesting that the molecular abnormality lies distal to nuclear translocation. We examined the ability of nuclear translocated glucocorticoid receptors to bind to their DNA binding sites (GRE) using electrophoretic mobility shift assays in PBMC from patients with steroid-sensitive and steroid-resistant asthma. The binding of the glucocorticoid receptor to DNA in these patients was also studied using Scatchard analysis. Dexamethasone induced a significant rapid and sustained twofold increase in GRE binding in PBMCs from steroid-sensitive asthmatic patients and nonasthmatic individuals, but this was markedly reduced in steroid-resistant asthmatic patients. Scatchard analysis of glucocorticoid receptor-GRE binding showed no change in binding affinity but did show a reduced number of receptors available for DNA binding in the steroid-resistant patients. These results suggest that the ability of the glucocorticoid receptor to bind to GRE is impaired in steroid-resistant patients because of a reduced number of receptors available for binding to DNA.